A question that frequently arises in connection with elements regarded necessary for plant growth is whether or not a particular element is an essential plant food or merely a stimulating substance. Is its role that of a catalyzer, or is it actually incorporated into the tissues as an integral part of the plant? These questions are more applicable to such elements as manganese, copper, zinc and boron than to nitrogen, phosphorus and potassium, which have been recognized for many years as essential nutrient units. The elements of both groups have at times been considered toxic, at others as stimulating. Here again confusion exists, for the question of toxicity seems to depend upon circumstances. Thus BRENCHLEY (1) points out that "Typical nutrient salts are toxic when they are applied singly to the plant in certain concentrations, the toxic power decreasing and the nutritive function coming into play more fully on the addition of other nutrient salts." Some elements which are toxic in high concentrations contribute to increased plant growth when their solutions are properly diluted. It is apparent then that no sharp distinction can be drawn between toxic elements, and nutrient elements, or stimulating elements if such exist. The distinction is a question rather of quantity than of kind, which should be considered in connection with other factors such as the presence of other elements. BRENCHLEY (1) has divided the class of elements that are toxic in high concentrations into two groups: " (1) Those that apparently become indifferent in high dilutions and never produce any increase in plant growth; (2) Those that are either essential for growth, or at least cause increased development, when applied in sufficiently small quantities. The former group may be legitimately regarded as toxins; the latter presents more difficulty and even now their function is not settled. It is not clear whether they stimulate the protoplasm or in some way hasten the metabolic processes in the plant, whether they help roots in their absorbent work, or whether they are simple nutrients needed only in infinitesimal quantities. "
PLANT PHYSIOLOGY the plant after absorption; and, further, the need for the supply of boron to be maintained during the life of the plant indicates that the initial reserve of the element in the seed is insufficient for the needs of the plant, and that it is in some way fixed and not in a state of circulation. " If this be true it would then appear that boron does not act in the capacity of a catalizer, but that its role is similar, though to a much less extent, to those of other elements classified as essential.
"The old 'nutrients', " as BRENCIILEY (1) states, "had certain definite characters in common, in that they were essential to plant growth, the growth being in a great degree proportional to the supply, a relatively large amount of the nutrients being not only tolerated but growth may be maintained throughout the life cycle of the tomato plant. Prior to these experiments it was thought that a sufficient quantity of boron, which is needed in almost infinitesimal amounts, might possibly be absorbed during the early stages of growth to amply supply the needs of the plant through the later or fruiting stage. The work of GERICKE (3, 4) and of BRENCHLEY (2) * On December 6, plants in group A were changed to a boron deficient solution while those of group B were changed to a similar solution to which boron was added (0.5 ppm.). figure 2 .
One of the interesting features of this experiment was the effect of a boron deficient solution on fruit setting and the characteristic appearance of such fruit that did develop. Approximately four times as many fruits set on the plants of group B as on those of group A. Fruits of the latter group were covered with darkened or dead areas which were apparently due to the breaking down of the cells making up this tissue. These dead areas were somewhat similar to those occurring on tomatoes injured by blossom end rot, with one exception however; the dead tissue did not necessarily begin at the blossom end of the fruit, but was scattered over the entire surface in a haphazard manner. While there was a certain similarity to blossom end rot yet the boron deficient symptom was quite different and distinct. The general appearance of representative fruits from a plant of group A is shown in figure 3 .
It thus appears that for the tomato plant a constant source of boron is necessary for its normal growth, the setting of its fruit, and the development of its fruit. Boron is apparently fixed in plant tissues and cannot be used over and over again. It is equally important in the vegetative and the fruiting phases of growth. Boron appears to function as a simple nutrient element needed in extremely minute quantities.
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